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CONSTITUTION: External electrodes 2 of a piezoelectric element 1 divided 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation « 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate, two or more ink passage in which liquid ink is held, and the nozzle opened for free passage by 
each ink passage, It is the ink jet head which has the actuator which consists of two or more laminating piezoelectric 
devices which it is prepared [ piezoelectric devices ] corresponding to each of said ink passage, and make liquid ink 
breathe out from said nozzle. Said actuator with which the electrode member has been arranged at said laminating 
piezoelectric device, In the ink jet head which the pattern has joined electrically with solder or the conductor currently 
held by the attachment component at said substrate with which it connected with said actuator electrically, and the 
electrode member has been arranged - the conductor of said piezoelectric device or the electrode member of a substrate, 
and said attachment component — the ink jet head characterized by making a junction field with a pattern differ 
mutually between contiguity junction fields. 

[Claim 2] the conductor of said junction field - the width of face of a pattern - the conductor of other parts - the ink jet 
head according to claim 1 characterized by making it larger than the width of face of a pattern. 
[Claim 3] A substrate, two or more ink passage in which liquid ink is held, and the nozzle opened for free passage by 
each ink passage, In the manufacture approach of an ink jet head of having the actuator which consists of two or more 
laminating piezoelectric devices which it is prepared [ piezoelectric devices ] corresponding to each of said ink passage, 
and make liquid ink breathing out from said nozzle The actuator which consists of the laminating piezoelectric device in 
which the electrode member was prepared, and which is not divided, A pattern is electrically joined with solder, or the 
substrate with which it connected with said actuator electrically, and the electrode member has been arranged and the 
conductor currently held by the attachment component - subsequently The manufacture approach of the ink jet head 
characterized by performing recessing for making a joint into the independent electrical installation. 
[Claim 4] said conductor - the conductor used for the manufacture approach of the ink jet head according to claim 3 
characterized by having formed independently in the same pitch as the pitch of recessing the location which does not 
separate the location where a pattern laps with a piezoelectric device or the electrode member of a substrate, and does 
not lap with an electrode member -- a pattern. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the conductor which uses this invention for an ink jet head, its manufacture approach, and its 
manufacture approach — it is related with a pattern, the conductor used for the ink jet head, its so-called manufacture 
approach, and its so-called manufacture approach of the multi-nozzle type which has many ink jet nozzles in a detail 
more - it is related with a pattern. 
[0002] 

[Description of the Prior Art] Drawing 4 is the cross-section block diagram of the conventional ink jet head, drawing 4 
(a) is drawing of longitudinal section (A-A line sectional view of drawing 4 (b)), and drawing 4 (b) is the B-B line view 
expanded sectional view of drawing 4 (a). In 1 1, a substrate and 12 among drawing a passage plate and 13a for a 
piezoelectric device and 13 Ink passage, In 13b, a wall and 14 a common liquid room and 15 for a common liquid room 
configuration member and 14a An ink delivery pipe, 16 a nozzle and 17 for a nozzle plate and 16a The printed circuit 
board for drive circuits (PCB), As for a fluid resistance member, and 23 and 24, for the slot where lead wire and 19 
divide a drive electrode and, as for 20, 18 divides a piezoelectric device 12, and 21, a guard plate and 22 are [ an internal 
electrode (the hot electrode 23, grand electrode 24) and 25 ] up curtain boards. 

[0003] Drawing 5 is the important section enlarged drawing showing the conventional connection (wirebonding) of the 
drive electrode 19 of drawing 4 , and PCB (printed circuit board) 17, 19a is [ the both-ends electrode of a piezoelectric 
device and 19c of the electrode on piezoelectric-device 12a and 19b ] common electrodes (gland) among drawing, and 
connection of the electrodes 19a, 19b, and 19c of each piezoelectric device is carried out to the electrode on PCB 17 
corresponding to each with the thin lead wire 18 like illustration. 

[0004] However, according to the above-mentioned conventional technique, since the current which it is necessary to 
gold-plate at a head lateral electrode and a PCB electrode, and costs start, and flows to a common electrode (grand 
electrode) serves as the sum total of a current which flows to the electrode (hot electrode) of each piezoelectric device, it 
needs to enlarge current capacity. Therefore, wirebonding must be performed several times, or soldering etc. must be 
performed at another process, time amount and costs start, and it becomes a cost rise. 

[0005] Drawin g 6 is drawing showing the example of junction of the electrode of a piezoelectric device, and the 
electrode of a signal line shown in JP,55-86765,A. The up electrode with which 30 were arranged in one piezoelectric- 
device 31 side, and 3 1 are a piezoelectric device and the lower electrode with which a common electrode and 35 were 
arranged by the head body and 36 was arranged [ 32 / the soldering section and 33 ] in the another side side of a 
piezoelectric device 31 for a selection electrode and 34 among drawing. It is made to join to the electrode of the 
diaphragm which formed electrodes 30 and 36 up and down, connected the up electrode 30 with the selection electrode 
33 with soldering, and arranged the lower electrode 36 on the pressure room of a piezoelectric device 31 like 
illustration. 

[0006] However, by the approach of above-mentioned JP,55-86765,A, when integration of an orifice progresses by 
improvement in image quality etc. and a piezoelectric device is increased, arrangement of the selection electrode 33 
arranged on the head body 35 becomes complicated, a process takes time amount, and an inter-electrode distance and a 
possibility of short-circuiting in short **** come out. 

[0007] In order to solve the above-mentioned problem, these people proposed about the ink jet recording device which 
was made to perform electrical installation of each piezoelectric device and an outer conductor by carrying out pattern 
separation of the electrode pattern prepared on the substrate previously at slit processing and coincidence of each 
piezoelectric device (JP,3-73347,A). 

[0008] An inclination Fig. for drawin g 7 and drawing 8 to explain an example (JP,3-73347,A) of the ink jet recording 
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head which these people proposed previously, and drawing 9 With the A- A line sectional view of drawin g 8 , a substrate 
40 usually consists of silicon, a ceramic, glass, resin, etc. an electrode Usually, it consists of electrode 41a for 
connection with the electrode of the piezoelectric-device drive IC, electrode 41b for connection with external lead wire, 
and electrode 41 for grand electrodes c, and on the substrate 40, patterning of these electrodes is carried out and they are 
given. Thus, an electrode joins a piezoelectric device 42 with means, such as adhesion, by positioning of an outline on 
the substrate 40 by which patterning was carried out ( drawing 7 ). Next, a slit 43 is processed into this piezoelectric 
device 42 by cutting etc. ( drawing 8 ). Eight [ // about ] integration of mm is attained by processing the width of 30-40 
micrometers and a piezoelectric device 42 for the width of a slit 43 by about 80-90 micrometers. This is processible 
enough with the usual dicing saw etc. 

[0009] Drawin g 9 is drawing after forming a slit 43 like *♦**, and an electrode pattern also dissociates and becomes 
independent of a piezoelectric device 42 being substantially separated by this slit processing at coincidence. That is, a 
substrate 40 will also be processed into a piezoelectric device 42 and coincidence in part at this time. Moreover, the 
front face (the M section of drawing 9 ) of a substrate 40 is made not to process it in order to make it not separate grand 
electrode 41c. At next, it is ******( drawing 8 ) by a chip flow etc. about drive IC 44 (the electrode is arranged 
according to the pitch of the pattern of the separated electrode). By choosing the quality of the material of a substrate 40 
suitably, it also becomes possible to fully radiate heat in drive IC 44. 

[0010] However, when it carries Drive IC and a piezoelectric device on the same substrate, it is effective, and as said 
conventional technique described, wirebonding etc. is needed [ connection is needed for this drive IC, and ] according to 
the ink jet head which these above-mentioned people proposed previously, when Drive IC is outside. 
[001 1] A pattern and 3a of up supporter material and 3b are [ lower supporter material and 4 ] solder, a sectional view 
for dr awing 10 to explain the example of the conventional technique of further others - it is - the inside of drawing, 
and 1 - a piezoelectric device and 2 - an external electrode and 3 - a conductor - this solder 4 - a conductor one 
field of a pattern 3 - beforehand - uniform - **** - a **** cage and this conductor - they are superposition, a 
pressure welding, and the thing that heats and carries out package junction about the solder on a pattern at the hot 
electrode of each piezoelectric device. In addition, the top view of drawing . 10 after junction (a) is shown in drawing 10 
(b) at the B-B line sectional view of drawing 10 after junction (a), and drawing 10 (c). 
[0012] 

[Problem(s) to be Solved by the Invention] the conventional technique given in drawing 10 — a conductor - in the case 
of optimum dose, ******** solder plating in **** to a pattern 3 or the external electrode 2 at homogeneity the case 
uneven [ elapse or ] where there are many amounts of plating although it does not short-circuit by the flash of solder 
between contiguity junction (inter-electrode) - a conductor - when a pattern 3 is joined to the external electrode 2, 
solder overflows crosswise and there is a possibility of short-circuiting between contiguity junction (inter-electrode). It 
aims at offering the ink jet head which contributes to improvement in dependability while this invention was made in 
view of the actual condition like ****, raises workability and assembly nature in the electrical installation from an 
electric actuator means by which high density integrated especially to the exterior and aims at reduction of cost. 
[0013] 

[Means for Solving the Problem] Two or more ink passage in which (1) substrate and liquid ink are held in order that 
this invention may solve the above-mentioned technical problem, It is prepared corresponding to the nozzle opened for 
free passage by each ink passage and each of said ink passage. It is the ink jet head which has the actuator which 
consists of said nozzle from two or more laminating piezoelectric devices which make liquid ink breathe out. Said 
actuator with which the electrode member has been arranged at said laminating piezoelectric device, In the ink jet head 
which the pattern has joined electrically with solder or the conductor currently held by the attachment component at said 
substrate with which it connected with said actuator electrically, and the electrode member has been arranged — the 
conductor of said piezoelectric device or the electrode member of a substrate, and said attachment component - having 
made the junction field with a pattern differ mutually between contiguity junction fields - further (2) - the conductor of 
said junction field - the width of face of a pattern - the conductor of other parts ~ having made it larger than the width 
of face of a pattern — further (3) A substrate, two or more ink passage in which liquid ink is held, and the nozzle opened 
for free passage by each ink passage, In the manufacture approach of an ink jet head of having the actuator which 
consists of two or more laminating piezoelectric devices which it is prepared [ piezoelectric devices ] corresponding to 
each of said ink passage, and make liquid ink breathing out from said nozzle The actuator which consists of the 
laminating piezoelectric device in which the electrode member was prepared, and which is not divided, A pattern is 
electrically joined with solder, or the substrate with which it connected with said actuator electrically, and the electrode 
member has been arranged and the conductor currently held by the attachment component - subsequently performing 
recessing for making a joint into the independent electrical installation - further (4) - said conductor - the location 
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where a pattern laps with a piezoelectric device or the electrode member of a substrate is not separated, but it is 
characterized by having formed independently in the same pitch as the pitch of recessing the location which does not lap 
with an electrode member. 
[0014] 

[Function] the electrode member of the piezoelectric device arranged by the predetermined pitch, and the conductor 
corresponding to this pitch — in case a pattern is joined with solder, the short-circuit by the solder flash between patterns 
is lost by changing a soldered joint side between contiguity patterns. 
[0015] 

[Example] D rawing 1 is drawing for explaining one example of this invention. Drawin g 1 (a) The top view and drawing 
1 (b) equivalent to drawing 10 (c) the B-B sectional view of drawing 1 (a) — the inside of drawing, and 1 — each 
mechanical component of a piezoelectric device, and 2 — an external electrode (electrode member) and 3 — a conductor 
- in a pattern and 3a, a discharge ring (attachment component) and 4 are solder, a majority of each mechanical 
components of a piezoelectric device are formed in one, and an arm top cover (attachment component) and 3b constitute 
the actuator. This example is the advanced type of the conventional technique shown in drawing 10 , and as it was 
shown in drawing 10 , when it joins to it, it shifts mutually an adjoining soldered joint side (contiguity junction field) so 
that the solder protruded from the electrode in which solder 4 carries out flash contiguity may not be contacted. Thus, 
even if there is a flash of the solder after junction by shifting a soldered joint side, the short-circuit by the flash of the 
solder between contiguity patterns is lost, and the dependability of an ink jet head goes up. 

[0016] the conductor of an example in which drawing 2 is drawing for explaining other examples, the top view with 
which drawing 2 (a) is equivalent to drawing 10 (c), and drawing 2 (b) are the B-B sectional views of drawing 2 (a), and 
this example was shown by drawing 1 - to drawin g 2 (a), the large width of face of the joint of a pattern 3 is taken, as 
broken-line 4a shows. Since the plane-of-composition product is larger than the example shown by drawing 1 in the 
case of this example, bonding strength becomes good. 

[0017] Drawing 3 is drawing for explaining the example of further others of this invention, the sectional view with 
which drawin g 3 (a) is equivalent to drawing 10 (a), and drawing 3 (b) are drawings equivalent to the B-B cross section 
of drawing 3 (a), and 2' is an internal electrode and solder to which 4 f has joined internal electrode 2 f and the external 
electrode 2 among drawing, the piezoelectric device 1 and conductor with which this example is not divided yet — since 
a pattern 3 is joined by solder - a piezoelectric device 1 - a conductor — recessing is carried out to coincidence the 
whole pattern 2 (to the S section in drawing 3 (b), and the d section in drawing 3 (a)), the time of performing this 
recessing - arm-top-cover 3a and a conductor - a pattern 3 and the conductor of FPC(flexible print cable)3' which 
consists of discharge-ring 3b - if the pattern 3 is already divided into the predetermined pitch, the electrode 2 of the 
piezoelectric device 1 divided independently, respectively can be taken out by carrying out recessing according to that 
pitch, moreover, it is shown in drawing 3 (b) - as - a conductor, if the pattern 3 is used as the solid pattern (cross 
hatching shows in the condition that pattern fragmentation is not carried out but the part joined to a piezoelectric device 
has tabular [ of one sheet ], and drawing 3 (b)) the time of recessing - a conductor - since there is also no fear of 
damaging a pattern, and the solid pattern of an one-sheet side is joined, it was made to carry out recessing after that and 
all plane-of-composition products can be used for junction, it is also raising the reinforcement of a joint. 
[0018] In addition, in the example shown in drawi ng 1 - drawin g 3 , although solder plating is used, even if it does not 
restrict this invention to this and the anisotropy electric conduction film, electroconductive glue, etc. are used for it, it is 
fitted similarly. Moreover, although the example at the time of applying this invention to junction of a piezoelectric 
device and FPC was explained above, this invention can be similarly performed by what is limited to the above- 
mentioned example, for example, when picking out an electrode from substrates, such as PCB. 
[0019] 

[Effect of the Invention] Effectiveness corresponding to claim 1 : Since solder plating fields differ between contiguity 
patterns, even if solder overflows at the time of junction, the short-circuit between contiguity stops being able to occur 
easily, the densification of a piezoelectric device can be possible and, moreover, the dependability of an ink jet head can 
be raised. 

the effectiveness:solder plating field corresponding to claim 2 - a conductor - since pattern width of face is wide, even 
if a pattern pitch is narrow, strong bonding strength is obtained, and the dependability of an ink jet head goes up. 
the effectiveness:piezoelectric device and conductor corresponding to claim 3 — since recessing is carried out after 
junction (heating, pressurization process) to a pattern, an electrode is gained separate independence, there is also no fear 
of a sheet arising between contiguity patterns since it is certainly divided between contiguity patterns (electrode) and 
recessing of the pitch between patterns can be carried out to homogeneity, the workability of an ink jet head, assembly 
nature, and dependability go up. 
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effectiveness: corresponding to claim 4 — a conductor - the conductor which is equivalent to the joint of a pattern - 
since the pattern section is joined to a piezoelectric device with an one-sheet side (it has not divided), bonding strength 
becomes stronger and the assembly nature of an ink jet head and dependability go up. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 




[Drawing 7] 
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